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1. Direct link to deposited data {#s0005}
================================

The dataset of RNA-seq was deposited at DDBJ Sequence Read Archive (DRA) under with the accession number of DRA005014, and can be accessed at <http://trace.ddbj.nig.ac.jp/DRASearch/submission?acc=DRA005014>.

2. Introduction {#s0010}
===============

Of the tropical fruits found in Indonesia, mangosteen (*Garcinia mangostana* L.) is the most marketable because of its unique taste and flavor. It is also known as the queen of tropical fruits. The edible portion is the white juicy aril, which has a sweet acid taste and is consumed fresh. There is an abundance of polyphenolic compounds in the purple rind of the fruit. Obolskiy et al. [@bb0040] assessed the phytochemistry and pharmacological activity of mangosteen fruits and revealed its role as a dietary antioxidant in humans due to the presence of highly polyphenolic compounds such as xanthone. The availability of genomic and transcriptomic data for mangosteen in public databases such as that of the NCBI is limited. However, these are required to better understand the molecular mechanisms and pathways involved in the biosynthesis of beneficial compounds such as polyphenols. Here, we conducted Ion Proton systems-based RNA sequencing analysis to generate the first *de novo*-assembled transcriptome of mangosteen. These transcriptomic data provide useful information to reveal putative genes involved in the biosynthesis of functional compounds such as xanthone and help identify novel genes found in mangosteen.

3. Experimental design, materials and methods {#s0015}
=============================================

3.1. Plant material {#s0020}
-------------------

Samples were collected from mature mangosteen trees at the Pasir Kuda experimental field, Center for Tropical Horticultural Studies, Bogor Agricultural University (Bogor, Indonesia) and stored in RNAlater (Life Technologies, Grand Island, NY) until RNA extraction. Samples consisted of two types of tissue from the aril and rind, respectively.

3.2. RNA isolation, library construction, and RNA sequencing {#s0025}
------------------------------------------------------------

Total RNA was extracted using the hot-borate method [@bb0060]. RNA quantity and quality were assessed using the 2100 Bioanalyzer (Agilent, Santa Clara, *CA*). Intact polyadenylated (PolyA) mRNA was subsequently isolated from total RNA using the Dynabeads® mRNA DIRECT™ Micro Purification Kit (Life Technologies, Grand Island, NY). Sequencing libraries from the isolated mRNA were constructed using the Ion Total RNA-Seq Kit v2 and Ion PI™ Template OT2 200 Kit v3 (Life Technologies, Grand Island, NY) following the manufacturer\'s protocol. RNA-Seq was performed using the Ion PI™ Sequencing 200 kit v3 on the Ion Proton™ System (Life Technologies, Grand Island, NY).

3.3. Data pre-processing, assembly, and annotation {#s0030}
--------------------------------------------------

Quality control for the raw reads was performed using FastQC [@bb0005], and high quality reads were obtained using Cutadapt [@bb0035] for adaptor trimming and PRINSEQ lite v0.20.4 with specific parameters [@bb0055]. These were (1) trimming reads both of 5′- and 3′-ends with quality less than 20 (2) trimming poly-A/T tails having more than 5 bp (3) filtering reads with average quality less than 20 (4) filtering reads having low complexity by Entropy method with threshold at 70 and (5) filtering reads by length ranging from 30 to 230 bp. Ribosomal DNA contaminants were discarded using SortMeRNA v2.1 for the included eight databases [@bb0025]. *De novo* assembly of transcriptome with clean reads was carried out using Trinity 2.2.0 with default parameters [@bb0015], and *in silico* normalization with 30 × coverage was performed.

The longest transcripts were regarded as unigenes for functional annotation. All unigenes were aligned using BLAST + (version 2.3.0; [@bb0010]) against the NCBI non-redundant (nr) databases for both nucleotides and proteins (subset to Viridiplantae, downloaded on May 17, 2016) and the Viridiplantae UniProtKB databases (Swiss-Prot and TrEMBL, downloaded on May 12, 2016) with an E-value cutoff of 10^− 5^. The candidate protein in the coding sequences was extracted using TransDecoder v3.0.0 and the sequences were functionally annotated using Trinotate v3.0 as part of the Trinity functional annotation protocol [@bb0020]. Briefly, the protein candidate was searched against several databases: Swiss-Prot to identify known protein with an E-value cut-off of 10^− 5^, PFAM domain database to identify protein domain [@bb0050], SignalP to predict signal peptides [@bb0045], and tmHMM to predict transmembrane regions [@bb0030].

All statistics of reads and assembled sequence were determined ([Table 1](#t0005){ref-type="table"}). Clean reads were thus obtained 191,735,809 (62.3%) from 307,634,890 raw reads. We obtained 268,851 transcripts as well as 155,850 unigenes with N50 lengths of 555 and 433 bp, respectively. Transcript/unigene length ranged from 201 to 5916 bp. All functional annotations are presented in [Table 2](#t0010){ref-type="table"}. The unigenes were annotated with two main databases from NCBI and UniProtKB. Unigenes annotation for nr protein sequences was 73,287 and for nr nucleotide sequences was 39,944. We predicted a total of 35,498 proteins. The BLAST results revealed that 21,316 proteins were annotated by UniProtKB (Swiss-Prot).
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###### 

Read and assembly statistics of rind and aril fruits transcriptome of mangosteen (*Garcinia mangostana* L.)

Table 1

  Features                                                  Rind                              Aril
  --------------------------------------------------------- --------------------------------- ---------------------------------
  Raw reads (Bases)                                         176,794,370 (16,861,184,699 bp)   127,840,520 (12,774,960,563 bp)
  Trimming and filtering by specific parameter (Bases)      148,514,856 (12,904,647,537 bp)   107,492,143 (9,741,564,258 bp)
  Filtering rDNA (Bases)                                    117,880,842 (10,251,417,048 bp)   73,854,967 (6,655,975,364 bp)
  Read length (bp)                                          35--230                           
  Total processed reads and bases                           191,735,809 (16,907,392,412 bp)   
  Number and bases total (bp) of transcripts                268,851/128,161,609               
  Number and bases total (bp) of unigenes                   155,850/65,042,315                
  Length range, average (bp), and N50 (bp) of transcripts   201--5916/476.70/555              
  Length range, average (bp), and N50 (bp) of unigenes      201--5916/417.34/433              

###### 

Functional annotation of mangosteen (*Garcinia mangostana* L.) unigenes.

Table 2

  Database source                       Number of sequence (percentage)
  ------------------------------------- ---------------------------------
  Unigenes                              
  Sequence Number                       155,850
  -Non-redundant protein (nr) NCBI      73,287 (47.02%)
  -Non-redundant Nucleotide (nt) NCBI   39,944 (25.63%)
  -Swiss-Prot UniProt                   50,330 (32.29%)
  -TrEMBL UniProt                       73,107 (46.91%)
                                        
  like-protein sequences                
  Sequence Number                       35,498
  -Swiss-Prot                           21,316 (60.04%)
  -Pfam                                 20,169 (56.82%)
  -tmHMM                                4983 (14.04%)
  -signalP                              1175 (3.31%)
  -RNAMMER                              0 (0%)
